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(57) Tlie invention relates to the technology of hy- 
drodynamic cleaning of surfaces of various facilities, en- 
abling the service perfomfiance of the cleaning device 
to be improved. The inventive device comprises a body, 
a collector, a stator, a rotor comprised of radial piping 
and high pressure-flow generators. The body has the 
shape of a profiled disic and is partially filled with a mo- 
bile ballast. A piatfonm with supports is mounted on the 
stator. The profiled rotor vanes create an underpressure 
below the body of the device. The limiting tilt angles be- 
tween the flow generator nozzles and the surface to be 
treated are set by mathematical computation. An appa- 
ratus is used to modify the direction of movement of the 
entire cleaning device. Another embodiment of the in- 
vention is characterized in that the steering angle of the 
axis of generator jets is greater than zero degrees on a 
horizontal plane with respect to the axis of radial piping, 
in the direction of rotation of the rotor. The rotor is rotated 
by ejection jets, whereby said ejection jets are mounted 
on the radiai piping of the collector rotor, at a right angle 
with respect to the axis thereof. 
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Description 

[0001 ] The present invention relates to hydrodynamic 
surface cleaning technique applicable to cleaning vari- 
ous constmctlons and is concerned with variants of de- s 
veloping apparatus for such hydrodynamic cleaning. 
According to Variant I, the apparatus of the invention 
comprises a housing, header, stator, rotor appearing as 
a number of radial pipe-lines, and generators of high- 
pressure jets. The housing appears as a shaped disk 
partially filled with a shifting ballast. The stator canies a 
platform provided with supports. The profiled rotor 
vanes create a negative pressure beneath the housing 
of the apparatus. The distances between the injector 
and the extreme points of the pattern of the contact be- 
tween the jet and the surface being treated are speci- 
fied. Provision is also made for a device for changing 
the direction of motion of the entire cleaning apparatus. 
Variant 1 1 of the apparatus for hydrodynamic cleaning of 
surfaces is distinguished for the fact that the angle of 
turn of the axis of the generator nozzles in a horizontal 
plane with respect to the axis of the radial pipe-lines in 
the direction of the rotor rotation exceeds zero degrees. 
Rotation is imparted to the rotor by ejector nozzles, each 
of which is disposed on the radial pipe-line of the rotor 
header at the right angles to the axis thereof. A technical 
result of the practical implementation of the present in- 
vention with any variant of embodiment of the proposed 
apparatus for hydrodynamic surface cleaning consists 
in higher working reliability of the apparatus, as well as 
its higher effectiveness, throughput capacity, operating 
safety, and an extended range of surfaces to be treated, 
including wori< on land. Two sheets, 16 dependent 
claims, 13 drawings. 

[0002] The invention relates to technological appara- 
tus aimed at hydrodynamlccteaning of surfaces and can 
find application in designing and creating apparatus for 
cleaning, e.g., ships and submersible structures, water- 
wori(s, and any other surfaces from getting fouled with 
marine growth, corrosion, soiling, and other similar de- 
posits accumulated on the surfaces to be treated both 
under water and on land. 

[0003] Known from the present state of the art is a 

device for mechanical cleaning ships' hulls from getting 
fouled with marine microorganisms, said device com- 
prising a disk-shaped housing and a rotatable rotor dis- 
posed underneath said disk-shaped housing and re- 
ceiving rotation from a motor. The rotor appears as a 
number of radial scrapers producing mechanical action, 
when the rotor rotates, on foul deposits accumulated on 
the surface being treated for the surface to get rid of said 
deposits (cf. US Patent #4.372.242, IPC3B 63 B59/00 
(NPC 114/222). 1983). 

[0004] Also known from the relevant prior art is hydro- 
mechanical devbe for cleaning undenvater surfaces of 
ships, comprising a housing, hydraulic pump, disk- 
shaped brushes, and high-pressure nozzles for treating 
the surface being treated, as well as water-jet propelling 



nozzles for the device to move in water in various direc- 
tions. The high-pressure nozzles have an adjustable 
setting angle, and the disk-shaped brushes have an ad- 
justable angle of slope (cf. RU Patent #2,098,315, IPC^ 
B 63 B 59/08, 1996). 

[0005] Furthemiore, one more hydrodynamic device 
for surface cleaning is known to comprise a housing car- 
rying wheel-shaped supports, a ring header provided 
with high-pressure nozzles and communicating, via a 
reducer, with the central portion of the housing, and a 
hose connected to the source of high pressure which 
feeds the woricing fluid to the header. The header rotates 
by virtue of the reaction force of the jets discharging from 
the high-pressure nozzles which simultaneously clean 
the surface being treated (cf. US Patent #5,048,445, 
IPC5B 63 B 59/00 (NPC 114/222, 1991). 
[0006] However, all the above-mentioned analogs to 
the herein -proposed apparatus fail to attain the required 
technical result, this being due to an inadequate clean- 
ing efficiency attainable by the mechanical mechanisms 
used, whrch in turn resulting from high-strength of foul 
deposits and a danger of damaging the surface being 
treated by mechanical scrapers. In the hydromechanical 
devices which make use a combination of the surface- 
cleaning brushes and of high-pressure jets of the work- 
ing fluid the required technical results cannot be ob- 
tained due to a low efficiency of each of said compo- 
nents of the cleaning process, i.e., incomplete utilization 
of throughput capacity of the cleaning bmshes and of 
the high-pressure jets. In addition, the known hydrody- 
namic device has a bulky complicated construction 
which affects adversely the effectiveness of the func- 
tional use of the device Itself. 
[0007] The closest technical solution selected as the 
prototype of both variants of the proposed invention, is 
a device for hydrodynamic surface cleaning, comprising 
a disk-shaped housing, a header accommodated cen- 
trally in the housing and consisting of a stationary fixed 
stator arranged along the housing axis, and a rotor ro- 
tating on the stator and disposed beneath the lower sur- 
face of the housing whose axis of rotation aligns with 
the axis of the housing appearing as a number of radial 
pipe-lines communrcating with the ducts of the woricing 
fluid feed line, at the ends of which pipe-lines are dis- 
posed generators of the high-pressure jets, said gener- 
ators being an^anged in the horizontal and vertical 
planes and at an angle to the header axis; supports 
adapted to interact with the surface being treated; a re- 
ducer, and a piping to feed the woricing fluid from the 
high-pressure source to the header (cf. RF Patent 
#2,122,961. IPC6B 63 B 59/00, 1998). 
[0008] Attaining the required technical result in the 
prototype for both variants of the proposed invention is 
impeded by an inadequate woricing efficiency of the de- 
v\ce stemming from construction features of the rotor 
thereof; too a low throughput capacity and quality of sur- 
face cleaning; no provision for ballasting of the devk:e 
whteh affects adversely Its performance characteristics; 
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and the (act that the known device cannot be used for 
surface cleaning on land, e.g., in a dry dock. 
[0009] It is a primary and essential object of the 
present Invention is to provide an apparatus for hydrau- 
lic surface cleaning, featuring high operating effblency 
and throughput capacity, ensuring safe operation and 
being equally operable both under water and on land for 
cleaning the surfaces of various constructions, buildings 
and structures. 

[001 0] The technical results attainable due to acconn- 
plishing said object of the present Invention are as fol- 
lows: higher operating reliability of the apparatus, as 
well as its efficiency, throughput capacity, working safe- 
ty, as well as an extended range of surfaces being treat- 
ed, including those earned out on land. 
[0011] Said object is accomplished and the required 
technical result as per Variant I of the invention is at- 
tained due to the fact that in an apparatus for hydrody- 
namic surface cleaning comprising a disk-shaped hous- 
ing, a header accommodated centrally In the housing 
and consisting of a stationary fixed stator arranged 
along the housing axis, and a rotor rotating on the stator 
and disposed beneath the lower surface of the housing 
whose axis of rotation aligns with the axis of the housing 
appearing as a number of radial pipe-lines communicat- 
ing with the ducts of the working fluid supply line, at the 
ends of which pipe-lines are disposed generators of the 
high-pressure jets, said generators being an^anged in 
the horizontal and vertical planes and at an angle to the 
header axis; supports adapted to interact with the sur- 
face being treated; a reducer, and a piping to feed the 
woriting fluid from the high-pressure source to the head- 
er, according to the invention, the housing appears as 
a hollow shaped disk having at least one lower shaped 
surface and partially filled with a shifting ballast, the 
housing has a number of ports disposed circumferen- 
tially in the central portion thereof, said ports being over- 
lapped with ports similar as to disposing, shape and ar- 
ea and provided in a ring mounted rotatabty on the top 
portion of the housing In the central portion thereof; the 
apparatus is further provided with: a platfomn canying 
supports, said platfomn being mounted on the stator of 
the header and disposed beneath the rotor thereof; 
shaped vanes mounted on the rotor with a possibility of 
establishing a flow of the working fluid moving from un- 
der the lower shaped surface of the housing and direct- 
ed from the center to the periphery thereof to create a 
negative pressure underneath the lower surface of the 
housing; and a device for changing the direction of mo- 
tion of the apparatus, the injectors of the generator of 
high-pressure jets being set at an angle a to the surface 
being treated such that the borders of the contact pat- 
tern of the high-pressure jet of working fluid with the sur- 
face being treated, said contact pattern being shaped 
as an oval whose minor axis is equal to a maximum 
cross-sectional diameter of the flow body, are defined 
by the extreme points on the major axis of the ellipse 
removed from the exit section of the nozzle of the Injec- 



tor of the high-pressure jet generator a distance deter- 
minable from the following mathematical relationships: 



L2min = 0'5Po*do 

10 where L^^ax '-2min ("^^) state for the maxi- 
mum and minimum distance, respectively; 
Pq is an inlet pressure of the injector; 
do is a minimum diameter of the injector flow sec- 
tion. 

15 [0012] Said object is accomplished and the required 
technical result as per Variant 11 of the invention is at- 
tained due to the fact that in an apparatus for hydrody- 
namic surface cleaning comprising a disk-shaped hous- 
ing, a header accommodated centrally In the housing 

20 and consisting of a stationary fixed stator arranged 
along the housing axis, and a rotor rotating on the stator 
and disposed beneath the lower surface of the housing 
whose axis of rotation aligns with the axis of the housing 
appearing as a number of radial pipe-lines communicat- 

25 ing with the ducts of the working fluid supply line, at the 
ends of which pipe-lines are disposed generators of the 
high-pressure jets, said generators being arranged in 
the horizontal and vertical planes at an angle to the 
header axis; supports adapted to interact with the sur- 

30 face being treated; a reducer, and a piping to feed the 
working fluid from the high-pressure source to the head- 
er, according to the invention, the housing appears as 
a hollow shaped disk having at least one lower shaped 
surface and partially filled with a shifting ballast, the 

35 housing has a number of ports disposed circumferen- 
tialty in the central portion thereof, said ports being over- 
lapped with ports similar as to disposing, shape and ar- 
ea and provided in a ring mounted rotatably on the top 
portion of the housing in the central portion thereof, and 

40 the generators of high-pressure jets are mounted on the 
radial pipe-lines such that an angle p of turn of the axis 
of the nozzles of said generators In a horizontal plane 
relative to the axis of the radial pipe-lines in the direction 
of the rotor rotation exceeds 0°, and the apparatus is 

45 further provided with ejector nozzles each of which is 
disposed on the radial pipe-tine of the header at the right 
angles with a possibility for the header rotor to rotate by 
virtue of the reaction force arising from the jet of the 
working fluid discharging from the header, said nozzles 

50 being fluidly connected, via a radial pipe-line, to the 
working fluid feed line; the apparatus is further provided 
with: a platfonn canying supports, said platfomn being 
mounted on the stator of the header and disposed be- 
neath the rotor thereof ; shaped vanes mounted on the 

55 rotor vyith a possibility of establishing a flow of the work- 
ing fluid moving from under the lower shaped surface of 
the housing and directed from the center to the periph- 
ery thereof to create a negative pressure underneath the 
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lower surface of the housing; and a device for changing 
the direction of motion of the apparatus, the injectors of 
the generator of high-pressure jets being set at an angle 
a to the surface being treated such that the borders of 
the contact pattern of the high-pressure jet of working 
fluid with the surface being treated, said contact pattern 
being shaped as an oval whose minor axis is equal to a 
maximum cross-sectional diameter of the flow body, are 
defined by the extreme points on the major axis of the 
ellipse removed from the exit section of the nozzle of the 
injector of the high-pressure jet generator a distance de- 
temriinable from the following mathematical relation- 
ships: 



L2mln = 0.5 Po'do 

where 1^^^ and Lg^in (^^) state for the maxi- 
mum and minimum distance, respectively; 

Pq is an inlet pressure of the injector; 

do is a minimum diameter of the injector flow sec- 
tion. 

[0013] In addition, refening equally to both of the var- 
iants of the present invention is the fact that the device 
for changing the direction of motion of the apparatus 
may be hydromechanical, e.g., as a number of pairs of 
ejector nozzles spaced diametrically opposite over the 
outside surface of the housing and directed oppositely 
each other, said nozzles having their axes oriented to- 
wards the vector of translational motion perfonned by 
the apparatus. Besides, said nozzles are fluidly con- 
nected, through pipe-lines, to the working fluid feed line 
and mechanically associated, through a control mech- 
anism, with a controi handle, the axes of the ejector noz- 
zles being parallel to each other. The control mechanism 
of the device for changing the direction of motion of the 
apparatus comprises a spring-actuated two-position di- 
rectional control valve for each pair of ejector nozzles, 
said directional control valve being enclosed in a barrel 
which communicates the pairs of ejector nozzles with a 
working fluid feed pipe-line, and being connected, 
through a control cable, to a control lever disposed on 
the control handle. 

[0014] The device for changing the direction of motion 
of the apparatus may be hydromechanical, e.g., as a 
number of unidirectional ejector nozzles spaced diamet- 
rically opposite over the outside surface of the housing, 
the axes of said nozzles being oriented towards the vec- 
tor of translational motion perfomied by the apparatus, 
said nozzles are fluidly connected, through pipe-lines, 
to the working fluid feed line and mechanically associ- 
ated, through a control mechanism, with a control han- 
dle, the axes of the ejector nozzle being parallel to each 
other. The control mechanism of the device for changing 
the direction of motion of the apparatus comprises a 



spring-actuated two-position directional control valve for 
each ejector nozzle, said directional control valve being 
enclosed in a barrel which communicates the pairs of 
ejector nozzles with a wortcing fluid feed pipe-line, and 

s being connected, through a control cable, to a control 
lever disposed on the control handle. 
[001 5] The device for changing the direction of motion 
of the apparatus may be hydromechanical also in the 
fomn of, e.g., hinged ejector nozzles spaced dianietri- 

10 cally opposite over the outside surface of the housing 
and having their axes offset relative to the axis of swivel 
thereof, said nozzles being mounted, through flanged 
holders, on hollow stands fluidly connected, via pipe- 
lines, to the working fluid feed line and mechanically as- 

15 sociated, through a control mechanism, with the control 
handle. 

[0016] The device for changing the direction of motion 
of the apparatus comprises a pivot-mounted spring-ac- 
tuated swing cramp-iron having a tooth at one of its ends 

20 so as to interact by said tooth or by the end thereof, with 
a stop dog provided on the flange of the hinged nozzle 
holder when reversing the hinged nozzle from one work- 
ing position to the other, and a control cable intercon- 
necting the spring-actuated cramp iron and the control 

25 lever disposed on the control handle. 

[0017] The apparatus according to both of the vari- 
ants thereof may be provided with a distribution ring 
which interconnects circumferentially the radial pipe- 
lines of the header rotor, said ring being either a solid 

30 structure intercommunicating the pipelines of the head- 
er rotor and imparting rigidity thereto, or appearing as a 
tubular ring header connected to the working fluid feed 
line and intercommunicating the pipe-lines of header ro- 
tor with a possibility of balancing the pressure of the 

35 working fluid therein. In this case the shaped vanes may 
be spaced equally apart along the perimeter of the dis- 
tribution ring on the outer side thereof. 
[0018] Used as the shifting ballast in the apparatus 
may be water. 

40 [001 9] The platform-mounted supports of the appara- 
tus may appear either as conventional wheels, or castor 
wheels, or spherical or ball supports, or magnetic 
wheels, or magnetic castor wheels. 
[0020] The reducer of the apparatus may appear as 

45 a swivel pipe connector disposed on the header stator 
centrally of the housing so as to communbate the head- 
er, via a pipe-line, with a high-pressure source of the 
working fluid. 

[0021] In what follows the Invention is illustrated by 
50 the accompanying drawings, wherein: 

FIG.1 is a plan view of the apparatus according to 
Variant I of the embodiment thereof; 
FIG .2 is a plan view of the apparatus according to 
55 Variant II of the embodiment thereof; 

FIG .3 is a fragmentariiy sectionaiized front view of 
the apparatus; 

FIG.4 and FIG.5 is a schematic view of the device 
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for changing the direction of motion of the apparatus 
and of the nnechanisnri for its control when is rriade 
of pairs of ejector nozzles; 
FIG.6 is a plan view of the apparatus showing the 
device for changing the direction of nnotion of the s 
apparatus nnade of unidirectional ejector nozzles; 
FIG,7 is a schematic view of a .control mechanism 
of the unidirectional ejector nozzles; 
FiG.B is a plan view of the apparatus showing the 
device for changing the direction of motion of the 
apparatus made of hinged ejector nozzles; 
FIG.9 is a fragmentarity sectlonalized front view of 
FIG.8; 

FIG. 1 0 and FIG. 1 1 is a schematic view of the control 
mechanism of the hinged nozzles of FIG.9; and 
FIG.12 and FIG. 13 give graphic representation of 
setting angles a and p of the high-pressure jet gen- 
erators fonming a contact pattern on the surface be- 
ing treated In a vertical and a horizontal plane ac- 
cording to Variant I (a) and Variant II (a and p) of 
the Invention. 

[0022] The apparatus for hydrodynamic surface 
cleaning according to Variant I has a disk-shaped hous- 
ing 1 , a header 2 enclosed centrally in a housing 1 and 
comprising a stationary-fixed hollow stator 3 arranged 
along the axis of the housing 1 , and a rotor 4 rotatable 
on the stator 3 and disposed beneath the lower surface 
of the housing 1 . 

[0023] The axis of rotation of the rotor 4 aligns with 
the axis of the housing 1 . The rotor 4 appears as a 
number of radial pipe-lines 5 communicating with the 
ducts of the working fluid feed line (not shown). Gener- 
ators 6 of high-pressure jets are provided at the ends of 
the pipe-lines 5, said generators being disposed at an 
angle to the axis thereof (i.e., the header axis) In the 
horizontal and vertical planes. The apparatus has sup- 
ports 7 adapted to interact with a surface 8 being treat- 
ed; a reducer 9, and a pipe-line 10 to feed the working 
fluid from the high-pressure source (not shown) to the 
header 2. 

[0024] The housing 1 appears as a hollow shaped 
disk having at least one lower shaped surface 11 and 
partly filled with a shifting ballast 12. A number of ports 
12 are disposed circumferentially In the central portion 
of the housing 1 , said ports being overlapped with ports 
14 similar as to disposition, shape and area and made 
in a ring 15 mounted rotatably on the top portion of the 
housing 1 in the central portion thereof. The apparatus 
is further provided with a platform 16 carrying supports 
7. The platform 16 is disposed on the stator 3 of the 
header and is arranged beneath the rotor 4 thereof. The 
apparatus also has shaped vanes 17 mounted on the 
rotor so as to establish a flow of the working fluid moving 
from under the lower shaped surface 11 of the housing 
1 and directed from the center to the periphery thereof 
to create a negative pressure underneath the lower sur- 
face 11 of the housing 1. Both of the variants of the 



present invention further comprise a device forchanging 
the direction of motion of the apparatus. The injectors 
of the generators 6 of high-pressure jets are set at an 
angle a to the surface being treated such that the bor- 
ders of the contact pattern of the high-pressure jet of 
working fluid on the surface being treated, said contact 
pattern being shaped as an oval whose minor axis is 
equal to a maximum cross-sectional diameter of the flow 
body, are defined by the extreme points on the major 
axis of the ellipse which are removed from the exit sec- 
tion of the nozzle of the injector of the high-pressure jet 
generator a distance determinable from the following 
mathematical relationships: 

Limax = 0'8Po-do 



Lamm = 0-5 Po'do 
where L^^^^ and 

'-2min (^^) State for the maxi- 
mum and minimum distance, respectively; 

Pq is an Inlet pressure of the Injector; 

do.is a minimum diameter of the injector flow sec- 
tion. 

[0025] The apparatus for hydrodynamic surface 
cleaning according to Variant II comprises ail the fea- 
tures of Variant I of the invention mentioned hereinbe- 
fore. 

[0026] However, Variant II of the present invention dif- 
fers from Variant II thereof in that the generators 6 of 
high -pressure jets are disposed on the radial pipe-lines 
5 such that the angle p of turn of the axis of the generator 
nozzles in a horizontal plane with respect to the axis of 
the radial pipe-lines 5 in the direction of rotation of the 
rotor 4 exceeds zero degrees. The apparatus is further 
provided with ejector nozzles 18 each of which is dis- 
posed on the radial pipe-line 5 of the rotor 4 of the head- 
er 2 at the right angles to the axis thereof with a possi- 
bility for the rotor 4 of the header 2 to rotate by virtue of 
the reaction force arising from the jet of the wori<ing fluid 
header discharging from the header 2, said nozzles be- 
ing fluidly connected, via the radial pipe-line 5, to the 
working fluid feed line (not shown). 
[0027] The device for changing the direction of motion 
of the apparatus may be hydromechanical In both of the 
variants of the present invention, e.g., as a number of 
pairs of ejector nozzles 19 spaced diametrically oppo- 
site over the outside surface of the housing 1 and direct- 
ed oppositely each other, said nozzles having their axes 
oriented towards the vector of translational motion per- 
fonned by the apparatus. The nozzles 1 9 are fluidly con- 
nected, through pipe-lines 20, to the woridng fluid feed 
(Ine (not shown) and mechanically associated, through 
a control mechanism, with a control handle 21 , the axes 
of the ejector nozzles being parallel to each other. The 
control mechanism of this particular device for changing 
the direction of motion of the apparatus comprises a 
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spring-actuated two-position directional control valve 22 
for each pair of ejector nozzles 1 9, said directional con- 
trol valve 22 being enclosed In a barrel 23 which com- 
municates the pairs of the ejector nozzles 19 with the 
working fluid feed pipe-line 20. The directional control 
valve 22 is mechanically associated, through a control 
cable 24, to a control lever 25 disposed on the control 
handle 21 . 

[0028] The device for changing the direction of motion 
of the apparatus according to both of the variants thereof 
may be hydromechanical, e.g., as unidirectional ejector 
nozzles 26 spaced diametrically opposite apart over the 
outside surface of the housing 1, the axes of said noz- 
zles being oriented towards the vector of translatlonal 
motion perfomned by the apparatus. The nozzles areflu- 
idly connected, through the pipe-lines 20, to the working 
fluid feed line (not shown) and mechanically associated, 
through a control mechanism, with the control handle 
21 . The axes of the ejector nozzle are parallel to each 
other. The control mechanism of this particular device 
for changing the direction of motion of the apparatus 
comprises a spring-actuated directional control valve for 
each ejector nozzle, said directional control valve 27 for 
each ejector nozzle 26, said control valve being en- 
closed In a barrel 28 which communicates each ejector 
nozzle 26 with the working fluid feed pipe-line 20, and 
being connected, through the control cable 24, to the 
control lever disposed on the control handle 21 . 
[0029] Furthermore, the device for changing the di- 
rection of motion of the apparatus according to both of 
the variants thereof may be hydromechanical also as, 
e.g., hinged ejector nozzles 29 spaced diametrically 
apart over the outside surface of the housing 1 and hav- 
ing their axes offset relative to the swivel axis thereof. 
The nozzles 29 are mounted through holders 30 having 
flanges 31 , on hollow stands 32 fluidty connected, via 
pipe-lines 33, to the working fluid feed line (not shown) 
and mechanically associated, through a control mech- 
anism, with the control handle 21 . The device for chang- 
ing the direction of motion of the apparatus has a mech- 
anism for its control which comprises a spring-actuated 
swing cramp-iron 35 mounted on a pivot 34 and having 
a tooth 36 at one of Its ends. The cramp-iron 35 is adapt- 
ed to interact through its tooth 36 or through an opposite 
end 37 thereof with a stop dog 38 provided on the flange 
31 of the holder of the hinged nozzle 29 when reversing 
the hinged nozzle 29 from one working position to the 
other. The control cable 24 interconnects the spring-ac- 
tuated cramp- iron 35 and the control lever 25 disposed 
on the control handle 21 . 

[0030] The apparatus may be further provided with a 
distribution ring 37 which Interconnects clrcumferentlat- 
ly the radial pipe-lines 5 of the rotor 4 of the header 2. 
The distribution ring 37 may be either a solid structure 
intercommunicating the pipelines 5 of the rotor 4 of the 
header 2 and imparting rigidity thereto, or appear as a 
tubular ring header connected to the woridng fluid feed 
line (not shown) so as to intercommunicate the pipe- 



lines 5 of the rotor 4 of the header 2 with a possibility of 
balancing the pressure of the working fluid therein. 
[0031] The shaped vanes 1 7 may be spaced equally 
apart along the perimeter of the distribution ring 37 on 
5 the outer side thereof. Water may be used as the shifting 
ballast 12 in the present apparatus. 
[0032] The supports 7 mounted on the platfomn 1 6 
may appear either as conventional wheels, or castor 
wheels, or spherical or ball supports, or magnetic 
w wheels, or magnetic castor wheels. 

[0033] The reducer9 of the apparatus may appear as, 
e.g., a swivel pipe connector disposed on the stator 3 of 
the header 2 centrally of the housing 1 so as to commu- 
nk^ate the header 2, via the pipe-line 10, with the high- 
's pressure source (not shown) of working fluid. 

[0034] The apparatus of the present invention oper- 
ates as follows. 

[0035] The apparatus is put on the surface to be 
cleaned to assume a preset vertical position being ori- 

20 ented In the direction of Its motion, this being due to the 
provision of the shifting ballast 12 (e.g., water) held in 
the interior of the housing 1 . 
[0036] When the supports 7 are magnetic ones and 
the surface being treated can be magnetized regardless 

25 of where the cleaning operations are earned out, i.e., 
under water or on land, the apparatus is magnetically 
held to the suriace being treated. If the supports 7 are 
non-magnetic, or the surface being treated cannot be 
magnetized, at the initial period of time the apparatus is 

30 held on the surface by the operator. 

[0037] Then the working fluid is pressure-fed through 
the pipe-line 10 and the reducer 9 to the interior of the 
stator 3 of the header 2. It is due to the provision of the 
reducer 9 as a swivel pipe connector that it can assume 

3S a preset vertical position and remains so oriented during 
any manipulations with the apparatus. Further on the 
working fluid enters the rotor 4 along the radial pipe-lines 

5 and therefrom passes to the working nozzles of the 
generators 6 of high-pressure jets. 

40 [0038] While discharging from the generators 6 of 
high-pressure jets positioned at an angle to the surface 
8 being treated, according to Variant I of the Invention, 
the wori<ing fluid develops a reaction force which causes 
the header rotor 4 to rotate. According to Variant tl of 

<5 the invention, the working fluid Is fed not only to the gen- 
erators 6 of high-pressure jets the axes of the nozzles 
of said generators being turned in the direction of rota- 
tion of the rotor, i.e., in the direction opposite to the di- 
rection of rotation of the rotor 4 but also to the ejector 

50 nozzles 1 8positioned at the right angles to the axis of 
the pipe-line 5. While discharging from the nozzles 18 
the wortcing fluid creates a reaction force which causes 
the rotor 4 to rotate. A total force that causes the rotor 
4 to rotate, according to Variant II of the invention, is 

S5 defined by a difference between the forces established 
by the nozzles 18 and by the nozzles of the generators 

6 of high-pressure jets. 

[0039] The shaped vanes 1 7 disposed on the rotata- 
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ble rotor 4 establish a flow of the working fluid moving 
from under the lower shaped surface 11 of the housing 
1 and directed from the center to the periphery thereof 
to create a negative pressure (rarefaction) undemeath 
the lower surface 1 1 of the housing 1 due to both a dis- s 
charge of the woricing fluid and the fact that lower sur- 
face 11 of the housing 1 Is shaped under a definite law, 
which provides for creating an extra force which presses 
the apparatus against the surface 8 being treated. In 
case of no magnetic interaction between the supports 7 
and the surface 8 said extra forces press the apparatus 
against the surface 8 being treated so that once the rotor 
4 has started rotating, the operator may no longer l<eep 
the apparatus forcedly on the surface 8 being treated. 
[0040] By rotating the ring 15 one can adjust the 
amount of overlap of the ports 13 by the ports 14 if the 
ring 1 5 by regulating the rate of flow of the working fluid 
through said ports, thereby adjusting the pressing force 
applied to the housing 1 of the apparatus. 
[0041] While being discharged under pressure from 
the nozzles of the generators 6 of high-pressure jets, 
the working fluid shaped Into a jet (a cavitating one In- 
clusive) acts upon the foul deposits of the surface 8 be- 
ing cleaned, thus removing them from said surface and 
cleaning it due to a many times repeated treatment by 
the high-pressure jets of the woridng fluid (due to rota- 
tion of the rotor 4) for further use or subsequent treat- 
ment. 

[0042] According to Variant II of the invention, when 
the high-pressure jet of the woridng fluid is directed 
along with the rotor rotation, the cleaning efficiency is 
enhanced, insofar as first, the force of action exerted by 
the high-pressure jet upon the fouls deposits of the sur- 
face being cleaned is defined by a sum of the flow ve- 
locity of the woricing fluid high-pressure jet itself and of 
the rotation speed of the rotor 4 rather than by a differ- 
ence therebetween which is the case with the Variant I 
of the invention, and secondly, the high-pressure jet is 
directed to the base of the deposits so as "to eradicate" 
them as it were. 

[0043] For translational motion of the apparatus over 
the surface 8 being treated and for various manipula- 
tions therewith provision Is made in both variants of the 
Invention for a device for changing the direction of mo- 
tion of the apparatus, said device perse may have, e. 
g., three construction arrangements, with the control 
mnemonics remaining unaffected in all the variants pro- 
posed herein. 

[0044] Translational motion of the apparatus is effect- 
ed due to a reaction force resulting from discharge of 
the woricing fluid from the ejector nozzles 19 in one di- 
rection, from the unidirectional nozzles 26, and from the 
hinged ejector nozzles 29. Whenever it becomes nec- 
essary to turn the apparatus to one side or another on 
the surface being treated, or to turn it around on the spot, 
the operator depresses the lever 25 on the control han- 
dle 21, thus acting upon through the control cable 24, 
or on the spring-actuated two-position directional con- 



trol valve 22, or on the spring-actuated directional con- 
trol valve 27, or on the spring-actuated swing cramp-iron 
35. 

[0045] In the first case the two-position directional 
control valve 22 moves in the barrel 23 to shut off one 
of the nozzles 19 in the pair and to tum on the other 
nozzle thereof. When the direction of the discharge of 
the working fluid from the nozzle 19 of the second pair 
of nozzles, a moment of forces is developed on the ap- 
paratus to tum it to a required direction. 
[0048] In the second case directional control valve 27 
also effects control over the feed of the woricing fluid to 
either of the nozzles 26 In the pair, and the processes 
proceeding as a result are similar to those described 
above. Partial shutting off of either of the nozzles 76 
causes the apparatus to tum along a preset pathway 
and setting the apparatus on a parallel track to be 
cleaned In a reverse direction. 
[0047] In the third case the control cable 24 causes 
the tooth 36 of the spring-actuated swing cramp-iron 35 
to disengage the stop dog 38. The hinged nozzle 29 is 
urged by the reaction force resulting from the working 
medium discharging from said nozzle to turn through 
1 80 degrees from one working position to the other until 
the opposite end 37 of the cramp-iron 35 is engaged 
with said stop-dog 38. 

[0048] As a result, a moment of forces is developed 
on the apparatus, resulting from differently directed po- 
sition of the nozzles 29, said moment causing said noz- 
zle to turn, thus changing the direction of Its further mo- 
tion. Once the maneuver has been over, the operator 
presses again the lever 25 on the control handle 21 to 
turn the cramp-iron 35, whereby its end 37 disengages 
the stop-dog 38, and the nozzle 29 retums to the Initial 
position as in the previous operation, and the apparatus 
keeps performing rectilinear motion in another direction. 
[0049] The herein-proposed apparatus is made from 
standard construction materials using routine produc- 
tion processes and can therefore be manufactured un- 
der standard production conditions. 



Claims . 

1. An apparatus for hydrodynamic surface cleaning 
comprising a disk-shaped housing, a header ac- 
commodated centrally In the housing and consist- 
ing of a stationary fixed stator arranged along the 
housing axis, and a rotor rotating on the stator and 
disposed beneath the lower surface of the housing 
whose axis of rotation aligns with the axis of the 
housing appearing as a number of radial pipe-lines 
communicating with the ducts of the woricing fluid 
supply line, at the ends of which pipe-lines are dis- 
posed generators of the high-pressure jets, said 
generators being arranged in the horizontal and 
vertk:al planes and at an angle to the header axis; 
supports adapted to Interact with the surface being 
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treated; a reducer, and a piping to feed the working 
fluid from the high-pressure source to the header, 
CHARACTERIZED in that the housing appears as 
a hollow shaped disk having at least one lower 
shaped surface and partially filled with a shifting bal- s 
last, the housing has a number of ports disposed 
circumferentially in the central portion thereof, said 
ports being overlapped with ports similar as to dis- 
posing, shape and area and provided In a ring 
mounted rotatably on the top portion of the housing io 
In the central portion thereof; the apparatus Is fur- 
ther provided with: a platfomn carrying supports, 
said piatfomi being mounted on the stator of the 
header and disposed beneath the rotor thereof; 
shaped vanes mounted on the rotor with a possibil- is 
ity of establishing a flow of the working fluid moving 
from under the lower shaped surface of the housing 
and directed from the center to the periphery thereof 
to create a negative pressure underneath the lower 
surface of the housing; and a devbe for changing 20 
the direction of motion of the apparatus, the injec- 
tors of the generator of high-pressure jets being set 
at an angle a to the surface being treated such that 
the borders of the contact pattern of the high -pres- 
sure jet of working fluid with the surface being treat- 25 
ed, said contact pattern being shaped as an oval 
whose minor axis is equal to a maximum cross-sec- 
tional diameter of the flow body, are defined by the 
extreme points on the major axis of the ellipse re- 
moved from the exit section of the nozzle of the in- so 
jector of the high-pressure jet generator a distance 
determinable from the following mathematical rela- 
tionships: 

^max = 0■8Po•Clo 
L2niin = 0.5Po.do 

40 

where and L^i^ (mm) state for the max- 
imum and minimum distance, respectively; 

Pq is an Inlet pressure of the Injector; 

do is a minimum diameter of the injector flow 
section. ^ 

2. An apparatus for hydrodynamic surface cleaning 
comprising a disk-shaped housing, a header ac- 
commodated centrally in the housing and consist- 
ing of a stationary fixed stator an^anged along the so 
housing axis, and a rotor rotating on the stator and 
disposed beneath the lower surface of the housing 
whose axis of rotatton aligns with the axis of the 
housing appearing as a number of radial pipe-lines 
communicating with the ducts of the working fluid 55 
supply line, at the ends of which pipe-lines are dis- 
posed generators of the high-pressure jets, said 
generators being arranged in the horizontal and 



vertk:al planes at an angle to the header axis; sup- 
ports adapted to interact with the surface being 
treated; a reducer, and a piping to feed the working 
fluid from the high-pressure source to the header, 
CHARACTERIZED In that the housing appears as 
a hollow shaped disk having at least one lower 
shaped surface and partially filled with a shifting bal- 
last, the housing has a number of ports disposed 
circumferentiaity in the central portion thereof, said 
ports being overiapped with ports similar as to dis- 
posing, shape and area and provided In a ring 
mounted rotatably on the top portion of the housing 
in the central portion thereof, and the generators of 
high-pressure jets are mounted on the radial pipe- 
lines such that an angle p of tum of the axis of the 
nozzles of said generators in a horizontal plane rel- 
ative to the axis of the radial pipe-lines In the direc- 
tion of the rotor rotation exceeds 0° , and the appa- 
ratus is further provided with ejector nozzles each 
of which is disposed on the radial pipe-line of the 
header at the right angles with a possibility for the 
header rotor to rotate by virtue of the reaction force 
arising from the jet of the working fluid discharging 
from the header, said nozzles being fluidly connect- 
ed, via a radial pipe-line, to the working fluid feed 
line; the apparatus is further provided with: a plat- 
form carrying supports, said platfonn being mount- 
ed on the stator of the header and disposed beneath 
the rotor thereof; shaped vanes mounted on the ro- 
tor with a possibility of establishing a flow of the 
working fluid moving from under the lower shaped 
surface of the housing and directed from the center 
to the periphery thereof to create a negative pres- 
sure underneath the lower surface of the housing; 
and a device for changing the direction of motion of 
the apparatus, the Injectors of the generator of high- 
pressure jets being set at an angle a to the surface 
being treated such that the borders of the contact 
pattern of the high-pressure jet of working fluid with 
the surface being treated, said contact pattern be- 
ing shaped as an oval whose minor axis Is equal to 
a maximum cross-sectional diameter of the flow 
body, are defined by the extreme points on the ma- 
jor axis of the ellipse removed from the exit section 
of the nozzle of the injector of the high-pressure jet 
generator a distance detenminable from the follow- 
ing mathematical relationships: 

hmax = 0-8Po-do 
L2mln = 0-5Po-do 

where L^jngx ^"cl L2min (mm) state for the max- 
imum and minimum distance, respectively; 
Pq is an inlet pressure of the injector; 
do is a minimum diameter of the injector flow 
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section. 

3. An apparatus as claimed in claim 1 or claim 2, 
CHARACTERIZED In that a device for changing 
the direction of motion of the apparatus Is hydrome- 
chanlcal, e.g., as a number of pairs of ejector noz- 
zles spaced diametrically opposite over the outside 
surface of the housing and directed oppositely each 
other, said nozzles having their axes oriented to- 
wards the vector of translational motion perfomried 
by the apparatus. Besides, said nozzles are fluidly 
connected, through pipe-lines, to the working fluid 
feed line and mechanically associated, through a 
control mechanism, with a control handle, the axes 
of the ejector nozzles being parallel to each other. 

4. An apparatus as claimed in claim 3. CHARACTER- 
IZED In that a control mechanism of the device for 
changing the direction of motion of the apparatus 
comprises a spring-actuated two-position direction- 
al control valve for each pair of ejector nozzles, said 
directional control valve being enclosed in a ban-el 
which communicates the pairs of ejector nozzles 
with a working fluid feed pipe-line, and being con- 
nected, through a control cable, to a control lever 
disposed on the control handle. 

5. An apparatus as claimed in claim 1 or claim 2, 
CHARACTERIZED In that the device for changing 
the direction of motion of the apparatus is hydrome- 
chanical, e.g., as a number of unidirectional ejector 
nozzles spaced diametrically opposite over the out- 
side surface of the housing, the axes of said nozzles 
being oriented towards the vector of translational 
motion perfomned by the apparatus, said nozzles 
are fluidly connected, through pipe-lines, to the 
working fluid feed line and mechanically associat- 
ed, through a control mechanism, with a control 
handle, the axes of the ejector nozzle being parallel 
to each other. 

6. An apparatus as claimed in claim 5,CHARACTER- 
IZED in that the control mechanism of the device 
forchanging the direction of motion of the apparatus 
comprises a spring-actuated directional control 
valve for each pair of ejector nozzles, said direction- 
al control vah/e being enclosed in a barrel which 
communicates the pairs of ejector nozzles with a 
working fluid feed pipe-line, and being connected, 
through a control cable, to a control lever disposed 
on the control handle. 

7. An apparatus as claimed In claim 1 or claim 2, 
CHARACTERIZED In that the device forchanging 
the direction of motion of the apparatus is hydrome- 
chanical also in the fomi of, e.g., hinged ejector noz- 
zles spaced diametrically opposite over the outside 
surface of the housing and having their axes offset 



relative to the axis of swivel thereof, said nozzles 
being mounted, through flanged holders, on hollow 
stands fluidly connected, via pipe-lines, to the work- 
ing fluid feed line and mechanically associated, 
5 through a control mechanism, with the control han- 
dle. 

8. An apparatus as claimed in claim 7, CHARACTER- 
IZED In that the device for changing the direction 
10 of motion of the apparatus comprises a pivot- 
mounted spring-actuated swing cramp-iron having 
a tooth at one of its ends so as to interact by said 
tooth or by the end thereof, with a stop dog provided 
on the flange of the hinged nozzle holder when re- 
15 versing the hinged nozzle from one woridng position 
to the other, and a control cable interconnecting the 
spring-actuated cramp iron and the control lever 
disposed on the control handle. 

20 9. An apparatus as claimed in claim 1 or claim 2, 
CHARACTERIZED in that It is provided with a dis- 
tribution ring which interconnects circumferential ly 
the radial pipe-lines of the header rotor, said ring 
being either a solid structure intercommunicating 

25 the pipelines of the header rotor and Imparting ri- 
gidity thereto, or appearing as a tubular ring header 
connected to the working fluid feed line and Inter- 
communicating the pipe-lines of header rotor with a 
possibility of balancing the pressure of the woricing 

30 fluid therein. 

10. An apparatus as claimed in claim 9, CHARACTER- 
IZED In that the shaped vanes are spaced equally 
apart along the perimeter of the distribution ring on 

35 the outer side thereof. 

11. An apparatus as claimed in claim 1 or claim 2, 
CHARACTERIZED in that used as the shifting bal- 
last therein is, e.g., water. 

40 

12. An apparatus as claimed in claim 1 or claim 2, 
CHARACTERIZED In that the supports disposed 
on the platfomn appear as wheels. 

^5 1 3. An apparatus as claimed in claim 1 or claim or claim 
12. CHARACTERIZED in that the supports dis- 
posed on the platfonn appear as castor wheels. 

14. An apparatus as claimed in claim 1 or claim 2, 
50 CHARACTERIZED in that the supports disposed 

on the platfonm appear as spherical or ball supports. 

15. An apparatus as claimed in claim 1 or claim 2, 
CHARACTERIZED in that the supports disposed 

55 on the platform are magnetic supports. 

16. An apparatus as claimed in claim 1 or claim 2 or 
claim 12, CHARACTERIZED In that the supports 
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disposed on the platform appear as magnetic 
wheels. 

17. An apparatus as claimed In claim 1 or claim 2 or 
claim 12 orclaim 13, CHARACTERIZED Inthatthe 5 
supports disposed on the piatfomn appear as mag- 
netic castor wheels. 

18. An apparatus as claimed In claim 1 or claim 2, 
CHARACTERIZED in that the reducer appears as io 
a swivel pipe connector disposed on the header sta- 

tor centrally of the housing so as to communicate 
the header, via a pipe-line, with a source of high- 
pressure working fluid. 



10 



EP 1216 761 A1 




EP 1216 761 A1 




12 



EP 1216 761 A1 




13 



EP1 216761 A1 




EP 1216 761 A1 




EP 1216 761 A1 




16 



EP 1216 761 A1 




EP 1216 761 A1 




18 



EP 1216 761 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/RU 99/00277 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC7: B08B 3/02, B63B 59/08 B63C 1 1/52 

Acconiing to International Patent Classification (IPC) or to both national classification and IPC B 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system foUowed by classification symbols) 
IPC7 : B63B 59/00, 59/06. 59/08, B08B 3/02, 3/04, Bd3C 1 1/52 



DocuroentaUon searched other than rotnimum documentation lo the extent that such documents are inchided in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search tenns used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim 
No. 



RU 2002524 CI (KHABAROVSKY POLITEKHNICHESKY INSTITUT) 15 
November 1993 (15.1 1.93). the abstract, claims 

RU 2101 103 CI (MOSKOVSKY GOSUDARSTVENNY UNIVERSITET 
PRIKLADNOIBIOTEKHNOLOGII) lOJanvier 1998(10.01.98), the abstract, 
the description, column 4 

WO 82/02368 Al (ORAM STEPHEN W.) 22 July 1982 (22.07.82), page 6 
US 4926775 A (JOHN P. ANDORSEN) 22 May 1990 (22.05,90), the abstract 



1-18 



1-18 



1-18 



M8 



Further documents are listed in the continuation of box C. 



* Special categories of c^ documents: 

"A" document defining the general state of the art which is not 
considoed to be of particular relevance 

"E" earlier document but published on or after die iDfematioaaJ iiling 
date 

*X** documemvvhich may ihiDwdoabts on priority damKs) or which 
is cited to establish the publication date of another citation or 
other special reason (as specified) 

**0'* document referring to an oral disclosure, use. eachibition or other 



inteniatianal filing data but later 



n 



Patent femily members are listed in annex. 



document published prior to die 
than the priority dstt claimed 



T* later (tocument published after the interaationfl] filing date or 
priority date and not in conflict widi the application but d tod 
to understsnd the principle or tbeoty undetiyiqg the invention 

•X* document of particular rekvanoe; the claimed invention 
camiat be considcicd novel or cannot be considered to 
invdve an fanrentive step when the document is taken alone 

"V docnmentofptttieulBr relevance; the claimed invention 
cannot be considered to mvoNe an inventive step when the 
document is combined with one or more other such 
documents, such oondiination being obvious to apeison 
skilled in the an 

"ft" document member ofthe same patent family 



Date of (he actual completion of the international search 
10 Apnl 2000 (10.04.00) 



Date of mailing of the international search report 
27 AprU 2000 (27.04.00) 



Name and maihng address of the ISA/RU 
RU 



Authorised officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



19 



EP 1216 761 A1 



OTHET O ME^KJiyHAPOAHOlM IIOHCKE 



PCT/RU 99/00277 



A. KnACCH<I>HKAUra IlPEflMETA H30BPETEHIW: 

B08B 3A)2, B63B 59/08 B63C 1 ]/S2 
naftcHTHofl KflaccwttHnauKH (MnK-7) 



Cornacfio mi 



B. OBJIACranOHCKA: 



npOBepCHHUfl MMHKMyM AOKyMeHTaiuiK (oicreMa KJiacoKjiKKauHH h HHnexcu) MnK-7: 
B63B 59/00, 59/06. 59/08, B08B 3/02, 3/04, B63C 1 1/52 



Apyma npoBcpeHiiaji jtoKyMCHrauHi ft Toii uepe, b xaKOfl ohe BuiiOHCHa b noHCKOBue noaSopKH: 



3jieinpoHHax 6m jiaHHbix. McnoJiuoBasiiifuics npn hohckc (HaaeaHKC 6a3u r, ecjm, bosmoxho, noHCKOBue TepMHHu): 



C, flOKYMEHTbl CMHTAIOmHEC^ PEJIEBAHTHblMH: 



KaTcropm* 



CcumcH na flOKyMCHTM c yKaaaimeM, rjc aro B03Moamo. peJicBaHiHUX lacreft 



OrHOCHTCg K nyHKiy Jfe 



A 
A 



RU 2002524 CI (XABAPOBCKHft nOJimBXHHHECKHft mCTHTyT) 15.11.93, 
pe^epaT, itrapMyjia H3o6peTeHKJi 

RU 2101 !03 CUMOCKOBCKHfi rOCyMPCTBEHHbltt YHMBEPCHTET 
nPHKJIAnHOti EHOTEXHOJIOrHH) 10.01.98, pei^ar, ofmcaHHC kojl 4 

WO 82A)2368 Al (ORAM STEPHEN W.X22 July 1982, cip.6 

US 4926775 A (JOHN P. ANDORSEN) May 22. 1990, pe^epar 



1-18 

M8 

1-18 
1-18 



Q^ocneayiouiMc AOKyMcimi yntautu b npiviQmceHHH ipafiu C. ^^A3HHue o nineiinx-aHanofvx yxaaaHU a npBJKnaHint 



* OcoGue naren^H ccwioshux AOKyMeKroK 
A AOKyMorr, oapejKajDooiBA o6imfl ypmi 
E 6aiMpaHiiiiflpoi9MefR;iiooiiy5iiiM88iiiiiiiUOT 



npHopincn ■ flpwacaprewfl nm noKvuainu imo^Kiaau 



■ TJk 

P jOKyicgt, onyGiimuenoiMfl flo jtsat 



Ji/nti AeftcTBMTejibHoro saBepmcHiu MevAyHapOAHoro 
noKCxa: 10 anpeiu 2000 (10.04.2000) 



Ana ormpaBXH HacTOjiiuero oneta o HetuxyvaipomM noHcne: 
27 anpou 2000 (27.04.2000) 



HaHNCHOBaiiHe h aopec MexAyHspoaHoro noKCKDBoro opraia: 
OwpafifcHufl HKCTHiyr npoMuauieRHofi 

COOCTBeHHOCTH 

PocCKfl, 121858, MocKsa, 5q}e]icxoBCKax Kd6^ 30-1 
(paKc: 243-3337, TCJieraftn: U4818nOilAHA 



ynojuoMcncRBoe jnqp: 

B. GepKaacxHfl 
Ttne^oH Jfe (095)240-25-91 



Oopua P(nVISA/2l0 (BTopoR jracrXmonb 199S) 



20 



